Susceptibility to oxidative stress: proteomic analysis of bronchoalveolar lavage from ozone-sensitive and ozone-resistant strains of mice.
Previous studies have shown that the pulmonary response to ozone (O(3)) varies greatly among strains of mice, but the factor(s) and the mechanism(s) that are responsible for this differential susceptibility have not yet been clearly identified. The present study explores the molecular bases for this differential O(3) susceptibility by studying the expression of proteins associated to the epithelial lining fluid (ELF) from two strains of mice, C57BL/6J and the C3H/HeJ, respectively described as O(3)-sensitive and O(3)-resistant. The ELF proteins of these two strains were displayed by two-dimensional gel electrophoresis (2-DE) of bronchoalveolar lavage fluids (BALFs) and the protein patterns obtained with BALF samples of both strains were compared. Two major differences were observed between the BALF 2-DE protein maps obtained from C57BL/6J and C3H/HeJ strains. First, two isoforms of the antioxidant protein 2 (AOP2) were detected in a strain-dependent manner: C3J/HeJ possesses only AOP2a (isoelectric point 5.7) and C57BL/6J exhibits only AOP2b (isoelectric point 6.0). Second, the levels of anti-inflammatory and immunosuppressive Clara cell protein-16 (CC16) were 1.3 times higher in the BALF from resistant C3H/HeJ than from sensitive C57BL/6 mice. Moreover, two 6 kDa isoforms of CC16 with isoelectric points of 4.9 (CC16a) and 5.2 (CC16b) are detected in both strains. Interestingly, the C57BL/6J strain had a twice decreased level of the acidic isoform of CC16 compared to C3H/HeJ. Our results suggest that AOP2 and CC16 might participate in the protection of the pulmonary tract to O(3)-induced lung injury. The possible differential contribution of specific protein isoforms in the differential susceptibility to oxidative stress is discussed.